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Linh vic k¥ thuit dwoc dé cap

Giai phap hitu ich thudc linh vuc nuoi céy mé té bao thue vat. Cu thé hon 1a dé

cép dén quy trinh nhan gibng cay hd tiéu sach bénh bang phwrong phap nudi cdy mo.
Tinh trang ky thuit ctia gidi phap hiru ich

Da biét, cay hd tiéu (Piper nigrum L.) thude ho Piperaceae, c6 ngudn gbc tir An
b6, va chu yéu duoc tré)ng & cac vung nhiét déi va can nhiét déi. Hat tiéu dugc sir dung
rong rdi trong ndu dn va 1am nudc hoa. Chat lugng clia hat tiéu c6 thé dwoc danh gia tir
do6 cay cta nd do thanh phan hoat tinh piperin. O Viét Nam, diéu kién khi hau mot sb
viing & nudc ta rat thich hop cho viéc phat trién cay hd tiéu. Hb tiéu duge trdng tuong
d6i quy mo & ving Ha Tién vao khoang thé ky XIX va cho dén nay, trdng phd bién tir
Quang Tri trd vao cac tinh thudc Tay Nguyén, Dong Nam B¢ va Tay Nam Bo (Kién
Giang).

Théng thudng, hd tiéu duge nhan gidng bang phwong phép gidm canh. Tuy nhién,
viéce st dung hom ¢6 2 — 6 mét dt d& wom va tréng ngoai déng c6 thé chi cho nang suét
50 hom/ciy/nam, gdy han ché kha ning nhén giéng. Bén canh dé, nude ta do c6 mua
mua tdp trung va c6 mua néng kéo dai nén day la didu kién rit thuén loi cho sau bénh
phat trién va ciing 12 nguyén nhan gy gidm ning suat, san lugng va phim chit cho cay
tiéu. Cac tac nhan giy bénh tiém 4n, dic biét 1a virut, thuong lam gidm chét lugng va
san luong hd tiéu. Trong nhitng nam gan ddy, dién tich trong hd tiéu c6 xu hudng giam
dang ké do su tAn cong cuia mot s6 mam bénh nhu mycoplasma, vi khuén, virut, ndm va
sau hai. Trong khi d6, cac phuong phap nhan gidng thong thudong nhu chiét, ghép, gidm
canh hodc trdng bang hat cho hé s6 nhan gidng thép, gia thanh cao, ciy giéng khi dem

trdng d& mang mam bénh gdy hai cdy tiéu théng qua céc thao tic nhan gidng.

D3 biét, nuodi cdy mo thuc vat 1a phuong phap hidu qua va déng tin cdy dé san
xudt hang loat cdy con khong bi nhiém bénh, 6n dinh vé mit di truyén va chit lugng
dbng déu. Hién nay viéc nhan gidng vo tinh cy tiéu bang phwong phap nudi cy mo
thue sy can thiét dé tao ra duge sé lugng cdy gidng 16n sach bénh ciing nhu néng cao
ning suit, pham chat, san lugng tiéu, dong thoi ha gid thanh cay gidng va 1am giam
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thiéu cac tac nhan gy hai cho cdy gidng nham mang lai hiéu qud kinh t€ cho ngu¢i néng
dan. D6 13 1y do tai sao nhén giong bing phuong phép nudi cdy mo la mot lya chon vu

viét va thay thé cho nhan gidng truyén théng d6i v6i cay hd tiéu.

Nhu d3 biét, viéc tng dung k¥ thuét nuoi céy mo t& bao thuc vat dé nhan giéng
hd tiéu bing phwong phép nudi cdy md da dugce thyc hién trén tai Viét Nam va trén thé
gidi:

Trén thé gidi

Philip va cong su (1992) da nhan gidng cdy hd tiéu bang dinh chdi. Mau cdy hinh
thanh va phat trién t6t nhat trén moi truong MS c6 bd sung 1,5mg/L BAP. Méi trudng
b6 sung 1,5mg/L BAP két hop 3,0mg/L IBA cho hiéu qua nhan chdi tét nhat va miu

chy ra r& t6t nhét trén moi truong cd bd sung 1mg/L NAA.

Hussain va cong sy (2011) da nudi cdy than, 14 va chdi ngon cua cdy ho tidu trén
mdi trudomg MS ¢6 bd sung 2,4-D, BA, IBA & cac ndng dd khac nhau. Két qua nghién
ctru cho thdy, mé seo dugc tao ra tot nhat trén moi trudng MS bd sung 1,5mg/L BA tir
mau cdy chdi dinh, tai sinh chdi t6t nhat trén méi trudng MS c6 bd sung 0,5mg/L BA

va ré hinh thanh t6t nhat trén moi truong MS c6 bd sung 1,5mg/L IBA.

Umadevi va cong su (2015) ciing d4 tién hanh nhan gibng hd tiéu théng qua nudi
cdy dinh sinh trudng. Két qua cho thdy dinh sinh truéng phét trién tot nhét trén moi
truong MS long c6 chira 0,1mg/L kinetin va 0,5mg/L GA3, cam Gng tao chdi truc tiép
trén mdi trudng ¥ MS ¢6 bd sung 3mg/L BA két hop Img/L IAA. Chdi duge hinh thanh
phat trién t8t nhét trén moi truong ¥ MS bd sung 0,5mg/L IBA va cam Ung tao 1€ hiéu

qué trén moi truong WPM c6 chira 3mg/L BA va 1mg/L Kinetin.

Salim va cong su (2017) da tai sinh chdi hd tidu tir mau cdy dét than. Két qua
nghién ctu cho thAy méu cdy dap Gng tot nhat trén moi truong MS c6 bd sung 1,0mg/L
BAP va 1,0mg/L IAA. R& duoc hinh thanh va phat trién tét trén moi truong MS c6 chira

1,5mg/L IBA.

O Viét Nam

DPoan Thi Ai Thuyén va cong su (2005) d nghién ctru sy twong thich gitta cy
hd tidu (P. nigum L.) va tiéu gbc ghép (P. columbrinum Link.) (do vién Khoa hoc K¥

thuat mién Nam cung cip) bing phuong phép giai phau céu truc than. Gibng tiéu gbc
2

2/16



3999

ghép duge tréng trong bau dAt tai vuon wom Vién Sinh hoc Nhiét d6i. MAu khao sét 1a
cdy cao 30-70cm, c6 tur 10-15 dbt. Nhitng doan than chira céc dbt banh té duoc cat dé
khir tring thu nhin miu nudi cdy in vitro. Nhitng mau khong nhidm dugc nudi cdy trén
mdi trudng MS ¢6 b sung 0,5mg/L BA (6 - benzylaminopurin) dé tao chdi. Tao cum
chdi tir d6t trén méi truong MS ¢6 bd sung BA (0 - 5mg/L) két hop 0,5mg/L IBA (axit
indol-3-butyric). Cac chdi dai 2-3cm duoc nudi cdy trén moi tredng MS dé tao cay con

hoan chinh.

D4 Ping Gidp va cdng su (2009) da thuc hién nghién ciru su phat sinh hinh thai
trong nudi cdy 16p mong t€ bao (Thin Cell Layer) 14 & ciy hd tiéu (Piper nigium L.). Vat
liéu dugc sir dung 12 manh 14 cdy in vitro tir cdp 14 thir 2 tinh tir ngon cay xudng, cit 16p
mong theo chiéu ngang (transverse thin cell layer - tTCL) kich thude 0,5mm x 10mm.
MAu dugc cdy 1én 2 loai mdi trudng M1 (MS ¢6 bd sung to hop 0,5mg/L 2,4-D va
5,0mg/L BA), M2 (MS b sung 5mg/L BA). Két qua thu dugc mau cdy tTCL manh 14

d& dang hinh thanh md seo trén mdi trudng nudi cay.

Thai Xuan Du va cong sur (2013) d& tmg dung k¥ thuét nudi cdy dinh sinh truéng
va 16p méng té bao trong vi nhan gibng cay ho tiéu (Piper nigium L.) gidng Vinh Linh.
Theo d6, sau khi khtr tring chdi cdy hd tiéu giéng Vinh Linh, dinh sinh trudng dugc
nudi cdy trén moi trudng MS ¢ b6 sung cac chit diéu hoa sinh trudng thue vat khac
nhau gdm kinetin (N6-furfuryladenin), BA (6-benzylaminopurin), TDZ (thidiazuron)
riéng 1é, sy cam ung chdi ban dau duoc thuc ddy hiéu qua nhét trong moi trudng MS c6
bé sung 0,1mg/L-1 TDZ. Chdi téi sinh tir dinh sinh truéng duge nuéi cdy thanh cdy con
hoan chinh. Kiém tra do sach virut gy hai chinh trén céy hd tiéu virut kham vang - Piper
yellow mottle virus (PYMV) trén céy hd tiéu tai sinh dugc thuc hién bing k§ thuat
ELISA. K¥ thudt nuéi cdy 16p méng té bao (Thin Cell Layer - TCL) 14 duoc 4p dung dé
nhan nhanh in vitro ciy ho tiéu. Moi trudng MS bd sung 0,5mg/L 2,4-D va 5,0mg/1 BA
trong giai doan hinh thanh mo seo tr [6p mong té bao ctia manh 14 ho tiéu két hop véi
mai truong MS bd sung 5,0mg/L BA & giai doan tai sinh chdi bat dinh tir m6 seo cho ti

1& tao md seo, ti 1& tai sinh choi tir md seo va so chdi trung binh/mau cay cao nhat.

T6 Thi Nhi Tram va cong su (2014) dd nghién ctru kha nang tao cdy tir phoi vo
tinh va budc dau dp dung k§ thuat gidm canh ex vifro trong nhan gidng cay tidu (Piper

nigrum L.). Két qua thu dugc cho thdy moi trudng MS c¢6 bd sung 0,05mg/L TDZ két
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hop v6i 1,0mg/L IBA cho ti 1€ tao phoi cao

3mg/L BA cho ti 1 tao chdi cao nhét (66,7%) tir mo seo 14 tidu sau 60 va 28 ngady nudi
cy, theo thir tu. Déi voi canh gidm tir cay ex vitro ché d6 tudi nude 6 lan/ngay cho kha
nang tao ré t6t nhat. O giai doan vudn uom, cdy tiéu gidm canh dugc phun swong 3

lAn/ngay co ti 16 séng va sinh trudng t6t nhat.

Nguyén Thi Huyén Trang va cong sw (2015) da nghién ctu sy anh hudng cta
trang thai méi truomg nudi cdy va ngudn chiéu sang dén sur sinh trrdng va phat trién cua
cdy ho tiéu (Piper nigrum L.) gidng Vinh Linh. Két qua cho thdy, ngudn chiéu sang 1a
dén LED trang cho chidu cao cay (2,5cm), sb 18 (4,5 r8/cay), chidu dai ré (1,8cm) va
ham Iwong clorophyl t6t hon céc ngudn chiéu sang 1a dén huynh quang va dén
Growlight. Cac cdy in vitro sau d6 dugce dua ra vudn wom, cdy nudi céy du6i dén LED
tréng c6 kha nang thich nghi t6t hon véi ty 1€ sdng dat 100%, ty 1é ra 14 méi 6,3% sau

15 ngay nudi trong.

Qua céac nghién ctru da cong bd trude d6 cha cac tac gia trong va ngoai nude, qua
trinh nhan giéng ho tiéu st dung chét diéu hoa sinh trudng thue vat & néng d6 cao. Piéu
nay c6 thé gdy nhing bién di trong qua trinh nhan gidng va mang lai hiéu qua kinh té
khong cao khi san xuét trén quy md 16n. Tl thyc trang cy hd tiéu tai Viét Nam dang
nhiém nhiéu loai bénh hai do virut va vi khuén duong nhu chua dugce khéng ché. Vi
vdy, can c6 quy trinh nhan gidng ho tidu sach bénh trén quy mo 16n v6i chi phi san Xut
thdp va giam gi4 thanh cay gidng dé cung cdp cho ndng dan céc ving tréng hd tidu.
Ban chit k§ thuét ciia giai phap hitu ich

Muc dich cua giai phép hiru ich 14 nhim dwa ra mot quy trinh day du cac budc
tao cdy gibng hd tidu sach bénh, cy giéng c6 cht luong tét, c6 thé san xuat & quy mo
1¢6n. D& dat muc dich do, giai phap hitu ich dé xuat quy trinh nhan gibng hd tiéu sach
bénh bing phuong phap nuodi cdy mo. Quy trinh nay dua ra céch thire tao ngudn mau
sach bénh, diéu kién nhan nhanh va tao cdy hoan chinh st dung chét cam ung & néng
d6 thip, tranh viéc cam tmg & ndng do cao c6 thé gy ra nhiing bién di khong mong
mudn, hé théng phuong phép va didu kién thuc hién dé tiép cén cho phép thuc hién san
xudt hang loat ciy gidng ho tiéu sach bénh véi chi phi sén xudt thdp dé tir 46 nong dan
duoc tiép cén cdy gidng véi gid thanh t6t va chat lvong duoc dam bao. Cu thé, quy trinh
nhan gidng hd tiéu sach bénh bing phuong phap nudi cdy mo bao g0m céc budc sau:
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(i) tao ngudn mAu sach bénh;
(ii) tao chdi;
(iii) nhan cum chdi;
(vi) tdng trudng chdi; va
(v) tao céy hoan chinh.
MO ta vAn tit cac hinh vé

Hinh 1 1a anh chup minh hoa budc (1) tao ngudn mau in vitro sach bénh theo quy
trinh ctia gidi phap hitu ich, trong d6: a) cdy me; b) vat liéu nuoi cdy; ¢) mau cdy in vitro

ban diu va d) miu cdy in vitro sach bénh thu dugec.

Hinh 2 1a 4nh chup minh hoa cac budc (ii) dén (iv) cua quy trinh cla giai phap
hitu ich, trong d6: a) chdi bén hinh thanh; b) cum chdi hd tiéu thu duge tir bude (ii); ¢)
chdi dwoc nhan nhanh thu dugce tir bude (iii); va d) chdi ting truéng thu dugc tir bude

(iv).

Hinh 3 1a anh chup minh hoa budc (v) cly gidng ho tidu in vitro, trong d6: a) tao
r& in vitro; b) hinh thai r& cdy hd tiéu in vitro; c) cy gidng hd tiéu in vitro va d) cay
gibng ho tiéu in vitro wom 2 thang tuoi.

Mo ta chi tiét giai phap hiru ich

Du6i déy, quy trinh nhan giéng cdy hd tiéu sach bénh bing phuong phap nuodi
ciy md theo gidi phdp hitu ich s& dugc boc 10 mot cach chi tiét thong qua cic phuong
4n thuc hién giai phap, tuy nhién can hiéu ring cac phuong 4n ndy khong nham muyc
dich gigi han pham vi ctia giai phép hitu ich.

Theo mdt phwong 4an, giai phap dé xuét quy trinh nhan giéng cay ho tiéu sach
bénh bang phuong phép nudi cdy md. Cay gidng ho tidu sach bénh dugce san xuét théng
qua viéc nuodi chy dinh sinh truéng trén mdi trudng co ban MS ¢6 bd sung chit diéu hoa
sinh truéng thuc vat. Moi truong MS (Murashige va Skoog, 1962) la m6i trudong nuodi
chy mo tiéu chuin va da biét trong linh vuc k¥ thuat, bao gdm céc thanh phan khoang
da lugng, vi lugng va vitamin day du da duoc sit dung rong rai trong nudi ciy mo té bao
thuc vat. Vi du v& moi truong nudi cdy va ki thuét nudi chy md chuén c6 thé tim thay
trong céc tai liéu: Murashige T. va Skoog F. (1992), “A revised medium for rapid growth
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and bio assays with tobacco tissue culture”, Physiologia plantarum 15: 473-497; Nhut
D.T., Bui V.L., Nguyen Tri Minh, Jaime T.D.S., Fukai S., Tanaka M. va Tran Thanh
Van K. (2002), “Somatic embryogenesis through pseudo-bulblet transverse thin cell
layer of Lilium longiflorum”, Plant growth regulation 37(2): 193-198; Nguyén Pirc
Luong va Lé Thi Thiy Tién (2006), Cong nghé té bao; Duong Tén Nhyt (2009), Cong
nghé sinh hoc thyc vat tdp 1: Nghién ctru va ing dung, két hop véi chiéu sang dén don

sac.

Cé4c chét kich thich sinh truéng duge st dung dé bd sung vao mdi trudng MS

trong quy trinh cla giai phép hitu ich bao gdm:
- TDZ 1a thidiazuron
- BA 1a 6-benzylaminopurin
- IBA 1a axit indol-3-butyric

Cu thé, quy trinh nhén gidng cay hd tiéu sach bénh bang phuwong phép nudi cdy

mo theo giai phap dugc thuc hién theo cac bude sau:
i. Tao ngudn mau sach bénh

Céac cay me dugc xir ly nhiét bing cach dit trong budng nudi cdy c6 nhiét do thay
d8i theo ngay v6i mirc chénh 1éch tang thém 4°C/ngay tir nhiét do ban déu 20°C cho dén
36°C (sau 4 ngdy); giit cdy & nhiét do cubi cing (36°C) trong 4 tudn. Cét cc chdi co
chidu dai 5 — 7cm, sau d6 ria sach va sat tring tuan tu bang cdn 70% trong 30 gidy;
dung dich javel lodng khoang 30 — 40 phut; dung dich khir trung 0,1% HgCls trong 10
phut; dung dich chét khang sinh 0,5% xefotaxin trong 4 gid. Sau do, mau duoc cdy vao
binh nudi cdy c6 chita mdi trudong MS ¢6 bd sung 30g/L sucroza va 8g/L aga. Sau 5 - 7
ngay nuoi céy, nhitng mau séng, khong bi nhiém s& dugc tach dinh sinh trurdng 6 kich
thudc 0,5 — 1,5mm va cdy vao cac binh moi truong MS ¢ bd sung 30g/L sucroza, 8g/L
aga va 0,1mg/L TDZ. MAu s& dugc chy chuyén sau 6 tuan nudi cdy. Cac binh mau duge
dat trong phong nudi cé cudong d dnh sang 50 + 2umol m* s™', nhiét d6 25 £ 2°C va do

4m 60 - 70%, thoi gian chiéu sang 16 gio/ngdy.
ii. Tao chdi

Cac dot than ctia mau cdy ¢ ngudn goc tlr nudi cay dinh sinh trudng ket hop xir

ly nhiét duge str dung dé nudi cdy. Mau duge cdy 1én moi truong MS ¢6 bb sung 30g/L
6
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sucroza, 8g/LL aga va BA véi lugng nim trong khoang tir 0 — 3mg/L két hop véi IBA
v6i lwgng nim trong khoang tir 0 — 0,5mg/L. M4u s& duge cdy chuyén sau 4 tudn nudi
chy. Céc binh mAu dugc dit trong phong nudi cé cudng do anh sang 50 + 2pumol m?s
I, nhiét do 25 = 2°C va do m 60 - 70%, thoi gian chiéu sang 16 gid/ngdy; theo mot
phuong an vu tién, luong BA bd sung 12 1,5mg/L va luong IBA b6 sung 14 0,5mg/L.
iii. Nhan cum chdi
Céc cum chdi duge tach thanh cac mau cd tr 1 - 3 chdi nhd. Mau sau d6 duge

cdy trén mdi trudng MS c6 bd sung 30g/L sucroza, 8g/L aga va BA v&i lugng nim trong
khoang ttr 0 — 3mg/L két hop véi IBA véi lugng nam trong khoang tir 0 — 0,5mg/L. Mau
s& dugc cdy chuyén sau 4 tudn nudi cdy. Cac binh miu dugc dit trong phong nudi c6
cudng do anh sang 50 = 2 pmol m? s, nhiét do 25 £2 °C va do 4m 60 - 70%, thoi gian
chiéu sang 16 gid/ngay; theo mdt phuong an uu tién, cum chdi duge tach thanh cac miu
¢6 3 chdi nhé, lugng BA bo sung 14 1,5mg/L va lugng IBA bb sung 13 0,5mg/L.
vi. Tang truéng chdi

Céc chdi don duoc tach riéng va nudi cdy trén moi trudng MS c6 bd sung 30g/L
sucroza, 8g/L aga, 0,5mg/L BA, 0,3mg/L IBA va tir 0,15 dén 0,3 g/L axit humic. Mau
s& dugc cly chuyén sau 4 tudn nudi cdy. Cac binh mau duge dit trong phong nudi co
cudng do anh sang 50 = 2umol m s, nhiét d6 25 + 2°C va do am 60 - 70%, thoi gian
chiéu séng 16 gio/ngay.
v. Tao cay hoan chinh

Chdi hd tidu in vitro c6 chidu cao khoang 2 + 0,5cm dwgc cdy 1én moi truong
1/2MS ¢6 bd sung 30g/L sucroza, 8g/L aga, IBA véi lugng nim trong khoang tir 0,1 -
0,3mg/L. C4c binh mau dugc dit trong phong nudi ¢6 cudong do anh sang 50 + 2umol
m? s, nhiét do 25 + 2°C va d6 4m 60 - 70%, thoi gian chiéu séng 16 gid/ngdy. Sau 6
tudn nuoi cdy, cdy dat chiéu cao khoang 5cm va 5 — 6 14 s& dugc chuyén ra vuon wom;

theo mdt phuong an uvu tién, lugng IBA bd sung 14 0,3mg/L.
Vi du thwe hién gidi phap hitu ich

Céc vi du dudi day chi nhim minh hoa c4c phwong 4n thyc hién giai phap hitu

ich ma khong 1am han ché pham vi yéu cdu bao ho ctia gidi phap hitu ich.
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Vidu 1: Anh hudng cua cac y€u to dén quy trinh nl

phuong phép nuoi cdy mo

1.1. Anh hudng cta chét diéu hoa sinh trudng thuc vét 1én sy hinh thanh chdi tir nuoi

chy dbt than cay hd tiéu in vitro

Céac dbt than ctia mau cdy c6 nguon goc tir nudi cdy dinh sinh truéng két hop xur

1y nhiét dugce str dung dé nudi cay. Mau duoc cdy 1én mdi trudng MS c6 b6 sung 30g/L

sucroza, 8g/IL aga va BA ¢ cac néng do 0;0,5;1,0; 1,5; 2,0; 2,5 va 3,0mg/L két hop véi

IBA & céc ndng do 0 va 0,5mg/L.

Bang 1: Anh huéng ctia chit didu hoa sinh truéng thue vt 1én sy hinh thanh cum choi

tlr nuoi cay dot than cay ho tiéu in vitro
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Nong d6 chit diéu hoa

sinh truéng thye vt 20 ChOLMR 1 Chidy cao chdi | S6 14 hinh thanh
N X (mm/choi) (14/mau)
IBA BA (mg/L) (chdi/mau)
(mg/L) &
0 1,10 3,30 0,50
0,5 1,00 9.20 1,10
1,0 2,00 9,50 1,80
0 1,5 2,20 9,40 2,40
2,0 1,70 11,00 1,10
2,5 1,30 6,10 1,20
3,0 1,70 6,70 1,40
0 1,00 6,00 1,40
0,5 1,30 5,10 1,20
1,0 1,50 8,20 1,40
0,5 1,5 2,60 7,40 1,00
2,0 1,30 4,70 0,50
2,5 1,70 8,10 1,20
3,0 1,50 3,00 0,50
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ANOVA ok e .

Trong cimg mgt nhém gid tri trung binh, cdc s6 ¢d cimg ky tw di kém thé hién s khdc biét ¢6 ¥ nghia
thong ké; ns: khong khdc biét vé mdit thong ké; **: Khdc biét vé mdit théng ké & mikc xde sudt P<0,01
trong Tukey’s Test

Két qua ghi nhan sau 4 tudn nuoi cdy 6 bang 1 cho thdy chdi hinh thanh & tat ca
cac nghiém thirc khao sat. Trong d6, cac nghiém thirc b6 sung BA & khoéng ndng do tix
1,0mg/L dén 2,0mg/L c6 hodc khong két hop 0,5mg/L IBA cho thay hiéu qua cam tng
tdt hon céc nghiém thitc con lai trong thi nghiém. Két qua s6 chdi hinh thanh cao nhét
sau 4 tudn nudi cdy ghi nhan dugc & nghiém thirc bd sung 1,5mg/L BA két hop 0,5mg/L
IBA v6i s6 chdi hinh thanh 12 2,60 chdi/mAu. Nghiém thtrc ¢6 cing néng do 1,5mg/L
BA nhung khong c6 sy hién dién ctia IBA cho s6 14 hinh thanh cao nhat 13 2,40 1&/mau.
Ca 2 nghiém thtc ndy co6 sy khic biét vé gia tri trung binh nhung khong khac biét vé
mit théng ké & céc chi tidu theo dai.

Quan sét hinh thai mau & thoi diém thu nhén két qua 13 4 tudn nubi cdy thi thiy
ring & vi tri d6t cac chdi méi hinh thanh dugc ghi nhén chi 1a céc chdi co chiéu cao dat
trén 5mm, bén canh d6 cac mod phéan sinh choi cling hinh thanh rat nhidu thanh vong
quanh dt giita 2 16ng than. Ghi nhan cac 14n cdy chuyén tiép theo, chdi m&i s& phat sinh
& cac vi tri nay.

Nhu vy, moi trudng MS bd sung 1,5mg/L BA két hop IBA trong khoang nong

d6 0 - 0,5mg/L cam tmg hiéu qué sy tao chdi hd tiéu tir d6t than.
1.2. Anh hudng cua trang thai mau cdy 1én nhan nhanh cum chdi cay ho tiéu in vitro

Céac cum chdi dugc tach thanh cac cum chdi nhé cé s6 lugng chdi khac nhau (1
chdi, 2 chdi va 3 chdi). Mau sau d6 duge cdy trén mdi truong MS co bd sung 30g/L

sucroza, 8g/L aga va 1,5mg/L BA két hop véi 0,5mg/L IBA.

Két qua ghi nhan sau 4 tudn nudi cdy & bang 2 cho thy: trong cac mau chdi khao
sat, mau cdy 1a cum chtra 3 choi ho tiéu phat trién tdt nhét véi chdi méi hinh thanh (choi
6 chiéu cao >5mm) 1a 3,50 chdi/mau, chiéu cao chdi trung binh 5,85mm/chdi va 1,45

14 hinh thanh trén mdi mau.
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o théi mAan cav 18n Aand trinh n}« AP ﬂ"\aﬂl’\ ctim chAat i niiA
thal mau cay icn qua rinn nnan nnani cumt Cnol tu nuol

o Sochdim6ihinh | a0 endi | S6 14 hinh thanh
Nghiém thic thanh >5mm (mm/chdi) (14/mAu)
(choi/mau)
1 chdi 1,10b 1,50¢c 0,05b
2 chdi 2,60a 4,15b 0,40b
3 choi 3,50a 5,85a 1,45a

Trong cimg mgt nhém gid tri trung binh, cdc s6 c6 cimg ky tw di kém thé hién sw khdc biét c6 y nghia

théng ké. ns: khong khdc biét vé mdt thong ké; **: Khdc biét vé mit thong ké & mikc xdc sudt P<0,01

trong Tukey’s Test

1.3. Anh hudng cla cac chit diéu hoa sinh trueong thuc vat 1én sy hinh thanh 1& tir chdi

tai sinh cdy ho tiéu in vitro.

Chdi hd tidu in vitro duge cdy 16n méi truong 1/2MS c6 bd sung 30g/L sucroza,

8g/L aga va NAA hodc IBA riéng 1€ & cac néng d6 0;0,1; 0,2; 0,3; 0,4 va 0,5mg/L.

Bang 3: Anh huéng cia chit didu hoa sinh truéng thue vat 1én sy hinh thanh € tir chdi

tai sinh cay ho tiéu in vitro

Nong do
| chatdi®u | o x| S6 18 hinh | S6 14 hinh |Chidu dai| . |Dién tich
Nghiém | hoa sinh « X X x Chi s6 ,
, . cay thanh thanh ré 14
thire truong (mm/cay) | (r&/cay) | (la/cay) | (mm/ré) SPAD (cm?/14)
thue vt
(mg/L)
bC 0,0 42,73 3,93¢ 3,93cd 29,20a 12,93 3,58
0,1 44,60 6,33cd 3,53cdef | 18,87d 13,26 3,41
0,2 31,33cd 8,53a 3,13ef 12,07de | 16,28a 3,04
NAA 0,3 38,40 5,60de 3,73de 18,87d 8,71 3,52
0,4 28,60d 7,67 2,80f 11,40e 13,47 3,00
0,5 31,00cd 6,80c 3,33def |16,40cde| 6,63b 3,58
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0,1 43,33 4,13de 4,67a 19,87 7,16b 2,72
0,2 41,73 3,73e 4,20c 20,53 8,75 2,55
IBA 0,3 47,93a 4,67cde 4,33 24,87 13,40 4,51
0,4 38,20 3,87e 4,13¢ 18,40d | 10,90 3,12
0,5 43,33 4,00e 4,07cd 19,87 9,73 4,10
ANOVA o Gk ok o ok ns

Trong cimg mét nhém gid tri trung binh, cdc s6 c6 cimg ky tw di kém thé hién sy khdc biét c6 ¥ nghia
thong ké. ns: khong khdc biét vé mdit thong ké; **: Khdc biét vé mdit thong ké ¢ mukc xdc sudt P<0,01
Tukey’s Test

Két qua ghi nhan sau 6 tudn nudi cly & bang 3 cho thiy: méi truong 1/2MS ¢6 bd
sung 30g/L sucroza, 8g/L aga, 0,3mg/L IBA cho hiéu qua nudi cdy t6t nhat voi chidu
cao cly 47,93 mm/cdy; sb r& hinh thanh 4,67 r&/cy; so 14 hinh thanh 4,33 14/cay; chiéu
dai r& 24,87 mm/ré; chi s6 SPAD 1a 13,40 va dién tich 14 12 4,51cm?/1a.
Vi du 2: Quy trinh nhén gibng cay hd tiéu sach bénh bing phwong phap nudi cy mb,
trong do quy trinh nay bao gbm céc budc:

Quy trinh st dung cac thiét bi va dung cu thir nghiém, hoa chét co ban phuc vu
cho qué trinh nhan gibng. Chat diéu hoa sinh truéng thuc vat dung cho quy trinh nay
yéu cAu ¢6 do tinh khiét cao (ham lugng > 95%). Nhin chung, hoa chét va co s& vat chét
sit dung dé thuc hién quy trinh nay déu c6 thé trién khai, thuc hién v6i & quy mo san
xuét 16n phi hop voi diéu kién trong nuéc.

(i) tao nguén mau sach bénh

xU 1y nhiét cac cy me bang cach dit trong budng nudi cdy c6 nhiét do thay d6i
theo ngdy voi murc chénh 1&ch ting thém 4°C/ngay tir nhiét do ban dau 20°C cho dén
36°C (sau 4 ngay); gift cdy me ¢ nhiét do cudi cling (36°C) trong 4 tudn; cét cac chdi c6
chiéu dai 5 — 7cm, sau d6 rira sach va sat trung tuln tu bing con 70% trong 30 gidy,
dung dich javel loang khoang 30 — 40 phit, dung dich khir tring 0,1% HgCl, trong 10
phut, dung dich chét khang sinh 0,5% xefotaxin trong 4 gio; sau do, chdi sau xtr Iy duge
cAy vao binh nu6i ciy chtra mdi trudng MS co bd sung 30g/L sucroza va 8g/L aga; sau
5 - 7 ngay nuoi cy, tach dinh sinh truéng c6 kich thuée 0,5 — 1,5mm cta nhitng miu
sdng, khong bi nhiém va chy vao cac binh moi truong MS c6 bd sung 30g/L sucroza,
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QT aca wva N 1mo/T T . A x A A3 A
8g/L aga va 0,1mg/L TDZ; cdy chuyén mau sau 6 tuan nudi céy d

>

thu dugc chdi lam
ngudn mau sach bénh dugc chira trong céc binh mau duge dit trong phong nudi co
cuong d6 4nh sang 50 £ 2pmol m™ 7!, nhiét d6 25 = 2°C va do am 60 - 70%, thoi gian
chiéu sang 16 gio/ngay nhu duge minh hoa trong dnh d ctia Hinh 1;
(ii) tao chéi

chy mau thu duge tir bude (i) 1én moi truong MS ¢6 bd sung 30g/L sucroza, 8g/L
agava 1,5mg/L BA két hop véi 0,5mg/L IBA, cdy chuyén miu sau 4 tudn nudi ciy dé
thu duge cac cum chdi duge chira trong céc binh mau dugc dit trong phong nudi co
cudng do 4nh sang 50 + 2umol m s, nhiét do 25 + 2°C va do am 60 - 70%, thoi gian
chiéu sang 16 gid/ngdy nhu duge minh hoa cu thé trong anh b ctia Hinh 2;
(iii) nhan cum chdi

tach cac cum chdi thu dugce tlr bude (ii) thanh céc mAu c6 3 chdi nho; sau d6 ciy
mau ¢6 3 chdi nhé nay trén mdi truong MS cb bd sung 30g/L sucroza, 8g/L aga va
1,5mg/L BA két hop v6i 0,5mg/L IBA; céy chuyén mau sau 4 tuln nudi cdy dé thu dugc
c4c cum chdi dugce chita trong cac binh mau dugc dit trong phong nudi co cuong do anh
sang 50 = 2pmol m? 57!, nhidt d¢ 25 = 2°C va do am 60 - 70%, thoi gian chiéu sang 16
gid/ngay nhu duoc minh hoa cu thé trong anh ¢ cua Hinh 2;
(iv) tang trudng choi

tach riéng cac cum choi thu duge tir bude (iii) thanh céc chdi don va nudi ciy
trén moi truong MS ¢o bd sung 30g/L sucroza, 8g/L aga, 0,5mg/L BA, 0,3mg/L IBA va
tir 0,15 dén 0,3g/L axit humic, chy chuyén mau sau 4 tudn nudi cdy, dat cac binh mau
trong phong nudi ¢6 cudng dd dnh sang 50 = 2pmol m™ 57!, nhiét d6 25+ 2°C va do am
60 - 70%, thoi gian chiéu sang 16 gid/ngay dén khi céc chdi dat chidu cao khoang 2 +
0,5cm nhu dugc minh hoa cu thé trong anh d ctia Hinh 2; va
(v) tao ciy hoan chinh dugc minh hoa nhu Hinh 3, trong do:

chy céc chdi hd tiéu in vitro ¢6 chiéu cao khoang 2 + 0,5cm thu duge tir budc (iv)
1én moi truong 1/2MS ¢o bd sung 30g/L sucroza, 8g/L aga va 0,3mg/L IBA; dit cac
binh mAu trong phong nudi c6 cudng do anh sang 50 + 2umol m? 57!, nhiét do 25 +2°C
va d6 4m 60 - 70%, thoi gian chiéu séng 16 gid/ngay, sau 6 tun nudi cdy, cdy dat chiéu

cao khoang 5cm va 5 — 6 14 s& duge chuyén ra vuon uom.
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Hiéu qué dat dwoe clia gidi phap hiru ich

Nhu duge md ta chi tiét trén dy, gidi phdp nay dé xuét quy trinh nhan gidng hd
tiéu sach bénh bang phuong phap nudi chy mo c6 thé dap tmg cho viéc san xuit hang
loat cay gidng hd tiéu sach bénh véi quy mo 16n, dap img nhu cau vé cay gidng tdt cho

nong dan phuc vu cho nganh sdn xuat ho tiéu.

13
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1. Quy trinh nhén gibng cay ho tiéu (Piper nigrum L.) sach bénh bang phuong phap nudi
chy mo bao gdm céc budc:
(i) tao nguén mau sach bénh:

XU Iy nhiét cac cdy me bang cach dit trong budng nudi cdy co6 nhiét do thay doi
theo ngay v&i murc chénh léch tang thém 4°C/ngdy tir nhiét d6 ban dau 20°C cho dén
36°C (sau 4 ngay); gilt cdy ¢ nhiét do cudi ciing (36°C) trong 4 tuln; cit cac chdi co
chiéu dai 5 — 7cm, sau do rira sach va sét tring tuan tu bang con 70% trong 30 gidy,
dung dich javel loang khoang 30 — 40 phut, dung dich khir trung 0,1% HgCl trong 10
phut, dung dich chét khang sinh 0,5% xefotaxin trong 4 gio; sau do, choi sau khi xir ly
dugc cdy vao binh nudi cdy chtra moi truong MS (Murashige va Skoog, 1962) c6 b
sung 30g/L sucroza va 8g/L ag‘a; sau 5 - 7 ngay nudi cy, tach dinh sinh trudng c6 kich
thuéc 0,5 — 1,5mm ciia nhitng mau sbng, khong bi nhiém va cAy vao cac binh moi truong
MS c6 bb suﬁg 30g/L sucroza, 8g/L aga va 0,1mg/L TDZ (thidiazuron); céy chuyén mau
sau 6 tudn nudi cdy dé thu dugc céc chdi 1am ngudn mau sach bénh dugc chira cac binh
mAu duoc dit trong phong nudi ¢ cudng do anh sang 50 + 2pmol m? s, nhiét do 25 +
2°C va dd &m 60 - 70%, thoi gian chiéu sang 16 gid/ngay;

(ii) tao choi:

chy mau thu dugc tir bude (i) 1én moi truong MS ¢6 bd sung 30g/L sucroza, 8g/L
aga va 1,5mg/L BA (6-benzylaminopurin) két hop véi 0,5mg/L IBA (axit indol-3-
butyric), cdy chuyén mau sau 4 tudn nudi cdy dé thu duge cac cum chdi trong cac binh
miu duoc dit trong phong nudi ¢6 cudng do nh sang 50 £ 2pmol m™ s™', nhiét do 25 +
2°C va d6 Am 60 - 70%, thoi gian chiéu sang 16 gid/ngay;

(iii) nhan cum chdi:

tach cac cum chdi thu duoc tir budc (ii) thanh cac mAu c¢6 3 chdi nhé; sau d6 cly
mau ndy trén mdi truong MS ¢b bd sung 30g/L sucroza, 8g/L aga va 1,5mg/L BA két
hop va6i 0,5mg/L IBA; cdy chuyén mau sau 4 tudn nudi cdy dé thu duoc cdc cum chdi
duoc chtra trong cdc binh mau dugc dat trong phong nudi cé cuong dd anh sang 50 =

2pumol m?2 s, nhiét do 25 + 2°C va 46 am 60 - 70%, thoi gian chiéu sang 16 gio/ngy;
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(iv) tang trudng chdi

tach riéng cac chdi don tir cum chdi & bude (iv) va nudi cdy trén méi truong MS
c¢6 bd sung 30g/L sucroza, 8g/L aga, 0,5mg/L BA, 0,3mg/L IBA va tir 0,15 dén 0,3g/L
axit humic, cdy chuyén mau sau 4 tudn nuoi cdy dé thu duoc cac chdi c6 chiéu cao
- khoang 2 + 0,5cm duge dung trong cac binh mau duge dat trong phong nudi c6 cudng
6 4nh sang 50 + 2pmol m? s, nhiét do 25 = 2°C va d9 am 60 - 70%, thoi gian chiéu
sang 16 gio/ngay; va

(v) tao cdy hoan chinh

cly céc chdi ¢6 chiéu cao khoang 2 + 0,5cm thu dugc tir budce (iv) 1én moi trudng
1/2MS ¢6 bd sung 30g/L sucroza, 8g/L aga va 0,3mg/L IBA; dit cac binh mau trong
phong nudi c6 cudng d dnh sang 50 + 2pmol m™ s, nhiét d§ 25 + 2°C va do am 60 -
70%, thoi gian chiéu sang 16 gid/ngay, sau 6 tuln nudi cdy, cdy dat chidu cao khoang

5cm va 5 — 6 14 s& dugc chuyén ra vuon wom.
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